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Implementation Strategy to Identify Priorities for
Bay-Delta Ecosystem Restoration

I. PURPOSE OF IMPLEMENTATION STRATEGY

This implementation strategy is being prepared for several purposes. The first is to guide the
selection of projects and programs from the funding sources where CALFED has a direct role in
decision-making. These funding sources include $60 million in state Proposition 204 funds and
stakeholder contributions to fund the commitments in the Bay-Delta Accord, commonly referred
to as Category III. I.n addition, the President’s Budget for federal FY 98 proposes $143 million
for Bay-Delta ecosystem restoration which will likely use a similar decision -making structure as
Category Ill.

This implementation strategy is also being developed to maximize the cost sharing opportunities
between CALFED/Category III and other funding sources. One of the initial priorities for
coordination is the Central Valley Project Improvement Act. CVPIA staff have identified
priority species for their anadromous fish programs which are closely aligned with this
Implementation Strategy but which do not include the fish species resident in the delta because
that is beyond their scope. In addition, many of the considerations CVPIA uses to prioritize
projects have been incorporated into the criteria in this document. CALFED will continue to
work to find ways to coordinate these two programs as well as the many other programs involved
in the restoration of Bay-Delta ecosystem.

Revisions and Modifications. This implementation strategy will be used to guide expenditures
over the next several years but will be re-examined on an annual basis to determine if there is the
need to add additional species, habitat types or to revisit criteria. This will be especially
important as federal funding under H.R. 4236 becomes available and as the programmatic
EIR/EIS is completed allowing initiation of the ecosystem restoration activities identified in
Chapter 7 of Prop 204. While it is appropriate to focus immediately on more limited portions of
the overall Ecosystem Restoration Program, as the amount of available funding increases, there
will be opportunities to expand this focus. ~is::iir~:t~gy~ilI. be re~!~e~.anci.amendedas

II. BACKGROUND

The mission of the CALFED Bay-Delta Program (CALFED) is to develop a long term
comprehensive plan to restore ecosystem health and improve water management for beneficial
uses of the Bay-Delta.System. CALFED is also working to ensure that existing programs such as
Category III, the Central Valley Improvement Act, and other ecosystem restoration efforts are
implementing actions that are consistent with the long term plan including the Ecosystem
Restoration Program.
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A. Overview of the Ecosystem Restoration Program

CALFED’s Ecosystem Restoration Program goal is to "improve and increase aquatic and
terrestrial habitats and improve ecosystem functions in the Bay-Delta to support sustainable
populations of diverse and valuable plant and animal species". The program objectives are to:

¯ Improve and increase aquatic habitats so that they can support the sustainable production
and survival of native and other desirable estuarine and anadromous fish in the estuary,

¯ Improve and increase important wetland habitats so that they can support the sustainable
production and survival of wildlife species, and

¯ Increase population health and population size of Delta species to levels that ensure
sustained survival.

The program is developing the implementation objectives and targets that will be needed to meet
these goals and objectives. These targets are being set to address the ecosystem elements which
include:

¯ Six physical processes such as sediment supply, fire, and the hydrograph,
¯ Twelve secondary ecosystem processes and functions such as water temperature, nutrient

cycling, and gravel recruitment,
¯ Thirteen stressors such as contaminants, dredging, and land use practices,
¯ Fifteen habitat types such as valley oak woodland, open-ended sloughs, seasonal

wetlands, tidal perennial aquatic habitat, and
¯ Forty-seven species and groups of species such as the California red-legged frog, the delta

smelt, and estuarine foodweb organisms.

In the programmatic Environmental Impact Report/Statement being prepared by the CALFED
Bay-Delta Program on the long-term plan, this large scale program will bedescribed at the
programmatic level which will not include detail on specific restoration actions. The individual
actions will be implemented through adaptive management which involves implementing
actions, monitoring and evaluating the results, and then adjusting the program accordingly.

B. Relationship of Implementation Strategy to Ecosystem Restoration Program

The overall Ecosystem Restoration Program will be implemented in phases over several decades.
This implementation strategy is being developed in coordination with the development of
phasing for the Ecosystem Restoration Program so that it flows logically into the long-term
program. It should also provide the opportunity to begin to reduce the most critical conflicts in
the Bay-Delta ecosystem and to initiate adaptive management.

C. Overview of Central Valley Project Improvement Act Goals

The CVPIA has three major goals.

¯ Double natural production of anadromous fish,
¯ Provide water for refuges, and

~. mitigate for other CVP impacts.
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CVPIA requires that specific projects’ assurances be implemented by the Department of the
¯ Interior (DOI). It also includes a number of programs such as the Anadromous Fish Restoration
Program, that allows the DOI to implement restoration adtions, primarily to reach the doubling
goal.

D.¯ Overview of Category IIIprogram

categbry 13Ii was designed;t~fund!i~n,flow actions to: benefit fish species depgndant on the Bay-
Delta. Factorii’g 6h as in od£id d :’Species;i fish scrdn;,and :toxics were to beaddressed through
theseacti0ns,

III. IDENTIFICATION OF NEAR-TERM RESTORATION PRIORITIES

Restoration priorities need to be established which are consistent with the objectives of the ERPP
and with the original intent of Category Ill. On December 13, 1996, the Ecosystem Roundtable
indicated that the priorities for allocating ecosystem restoration resources should be (1) actions to
assist in the recovery of aquatic species that are listed, of special concern, or desirable and in
"greatest need", and (2) actions to assist in the restoration of habitat types that have experienced
the greatest decline, and which are important to the priority species. The Roundtable also
indicated that where actions could also provide broad ecosystem restoration, they should be
favored over actions which only benefitted a single species. The Roundtable emphasized an
interest in funding habitat demonstration projects that can increase the understanding of large
scale ecosystem restoration processes. At the Febru~201)i997
Rourid[able madd sixaddifio}ialchanges. These weret):inclusion of.instr~aNa~afi~: Mbitat as
a specific:priority habitat type, 2).ider!t!fying migratory ~bir.dS as a lsec0nd~:isfiority
striped secondarypriorRy, 3) including:fall run salmon in thebassinto east’sideDeIta
tributarie~.i~) ,~nsidering watershed,actions when determining the best ijr0jects for resto~g the
identified priority species and habitats~ 5) considering agriCultural ¯~efi~d~:,i.~hefi deterrrfining
the best projects for restoring thelder~tified priority; ~pe(igslafid hi~bitatsi, iland,6) �ons~d~ng the
south:andcen~al San FranciscoBaymore c0mprehensively in futiire re¥isions of this

projectsfor restoring the identified.priori .ty.: specieSand habitat types. Using the ERPP as a
guiding document, this draft paper identifies the rationale for setting near term restoration
priorities, and then identifies the restoration priorities based on that rationale. Criteria are also
included that will help guide selection of actions to address the priority species and habitat types.
The rationale that were used to select species and habitat types is as follows:

¯ CALFED Mission. Focus on species and habitat whose restoration will result in the
greatest progress towards achieving the CALFED mission to restore ecological health and
improve water management for beneficial uses of the Bay-Delta System. Aquatic species
and those habitats supporting aquatic species would be priorities based on this criteria
because the major issue in the Bay-Delta that led to the creation of CALFED centered on
the conflicts between fisheries and water management.

¯ High Risk. Focus on desirable species and habitats that have experienced the greatest
declines.

¯ Ecosystem Benefits. Focus on habitats that provide the broadest benefits to priority

O species and to the ecosystem.
III. PHYSICAL AND ECOSYSTEM PROCESSES
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The CALFED ERPP is based on the premise that restoration of ecological processes and
functions is a fundamental tool for successful ecosystem restoration. These natural processes
serve to create and maintain habitats needed by fish, wildlife and plant communities. Restoration
efforts based on restoration of natural processes are likely to be more cost effective in the long
term because they should be self sustaining and require less human intervention. Restoration of
processes such as hydrologic regime are also important if habitats such as tidal, perennial, and
shaded riverine aquatic are to function. This premise will also be a basis for the early
implementation program. However, it may not be feasible to restore some natural processes and
active management may be needed to recreate their beneficial effects.

As watersheds are evaluated to identify limiting factors which may be affecting the priority
species, they will also be evaluated to determine the status of important ecological processes and
functions. Where these processes have been interrupted or altered so the needed habitats are no
longer being provided, the feasibility of restoring those processes will be evaluated. If the
processes can be restored through early implementation actions, those actions will be given
preference. Where it is not feasible in the short term to restore the natural process, short term
restoration actions should not preclude long term restoration of the processes. Where it is clear
that the natural process cannot be restored, it may be necessary to take restoration actions that
replace or supplement the natural process, knowing that these will be ’on-going annual
maintenance types of programs.

IV. HABITATS

Habitat types that have experienced the greatest declines and which provide the broadest
ecosystem benefits and/or benefits to the priority species in~tude the following:

I. TidaI perennial aquatic habitat (freshwater).
Description. Includes shallow aquatic habitats, particularly less than 9 feet deep
from mean high tide.
Priority rationale: This habitat type has declined dramatically in the Delta. It
provides habitat for many fish and wildlife species, and contributes to the primary
and secondary productivity of the foodweb in the Delta. Implementation of pilot
projects would allow restoration techniques to be refined. Experience restoring
this type of habitat has been limited and there are questions related to benefits that
can be provided for salmon rearing in the Delta that need to be answered as part of
the larger ERPP.
Examples: A project that is already underway, is the include Prospect Island
Project.
Key ..species: Species potentially benefitted by this habitat type include Delta
smelt, salmon, wildlife and plant species in the following guilds: shorebird and
wading-bird guild, waterfowl guild, freshwater emergent wetlands plant
association.

2. Seasonal wetland and aquatic

Description: Includes seasonal wetland habitats within the floodplain which are
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~nundated seasonally by high watei- or seasonal wetland habitats which can be
managed to recreate these natural processes.
Priority rationale: Seasonal wetlands within the floodplain can provide habitat for
aquatic species such as splittail spawning and salmon rearing and for wildlife
species such as waterfowl and shorebirds. They also provide functions such as
nutrient cycling and foodweb support. Seasonal wetlands provide foraging and
adjacent uplands provide nesting habitat for waterfowl and other water-dependant
wildlife species, some of which are listed such as the greater sandhill crane, giant
garter snake, California clapper rail, and Aleutian canada goose.. Historically, the
Central Valley provided over four million acres of natural wetland habitat but this
has been reduced by over 90%. Natural seasonal wetlands have been greatly
reduced by levee construction for agricultural conversion and urbanization,
significant changes in hydrology and water quality, and construction of flood
control and navigation projects. In some areas, these changes have precluded the
ability to restore seasonal wetlands through natural processes so they must now be
recreated through intentional irrigation and management to provide the same
wetland functions. In other areas, the natural processes are still capable of
restoring seasonal wetlands with less management. Where possible, seasonal
wetlands will be restored through natural processes and where necessary, they will
be recreated through more intensive management. Restoration of seasonal
wetlands can also provide opportunities for riparian forest restoration using
natural processes if there is not a conflict with flood control operations.

Examples: The Yolo Bypass, the Cosumnes River Preserve/Watershed, and Stone
Lakes Wildlife Refuge.
Key species: salmon, splittail, waterfowl arid wading birds such as northern
pintails and mallards, giant garter snakes, sandhill crane, California clapper rail,
Aleutian Canada goose, tricolored blackbird, and for the areas where appropriate
riparian upland restoration can accompany seasonal floodplain wetlands,
grassland species such as western yellow-billed cuckoo, Swainson’s hawk,
.riparian wildlife guild, and neotropical migratory bird guild can be benefitted.

3. InSt~amaquatic habitat
Description: .!ncludes ~cN~t!~: hgbita~,.i.n the:~i~eeks, strean!~i and .r..iver~.9~f.the ce.nFal

Valley.~i~ Components ofthis aquatic habitat includes the ,wa!gr flows, Sedimentsupply,
~er~tlati~; ~vater, ternpe~e; andothe£:i:~arametei:s ~h~t:in~r~ct~to ~rb~}~

pri:dr~ty rafionaie: This ~,~biiat)~pe provides spawning and,rearir~g habita foi" most of the
anadmmou~ species in .theBay-Delta ecosystem. Native resident species also:rety on this
habit~tttypd,:.:It plays ~:"i~p0rtanti’0le in ~e healthi~~gi~i~iin~: habitat.doWnstreami
This habitat typehas been.impacted by changes: in Water;andsediment-;uppty, losses in
rip.~i~:i.~ii~!!~d~s~u~e~.:~jnd~’:,shaded fi~e,.~...eaqu~i~..~g~i~a~:,, ~hgnges inwater quality
:and Waer~i~peraturel)~fid’matiy ~iler ian~i~e le~id~mi;;:in the ecosystem..
Examples: Res.tpra~on ~og~:po Bg~t!eCr~@.r0 irnpgg;c~fl0v~,~:i.g~a_~i ~:ep!dNshment
effb~;tS b~i ~he’rrs a~’~i~t~:.~e~-~"and cvP~?~:~ater :ac~G;itidi~:~"~f6~+:i oni’th~: Merced
River:

-Key s~i~,~i:~ ~l~nid~(~i~iit~i; ~d Striped bass,

4. Shaded riverine aquatic habitat
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Description: Includes riparian habitat adjacent to or overhanging streams and
rivers.              ¯ ¯
Priority rationale: This habitat type provides food and escape cover for
outmigrating salmonid juveniles and is an important source of nutrients in the
streams and delta sloughs. Much of this habitat type along the major rivers and in
the delta has been lost due to river channelization, levee construction and
maintenance, and the invasion of exotic flora. Shaded fivefine aquatic habitat can
been restored in two ways, through restoration on existing levee berrns and
through restoration of natural processes by modifying flood control facilities such
as with levee setbacks. In giving this habitat type priority, the focus should be on
restoration using natural river processes with habitat restoration on existing levee
berms occurring only where natural process restoration is precluded.
Examples: Sacramento River Refuge/SB 1086, Cosumnes River Preserve
Key species: Salmonids, other riparian dependent species. ,,,T,-,,~,, ....._, ._ _ ~_,

auuitiunal

5. Saline emergent wetlands habitat (tidal)
Description: Includes tidal bracki.sh and saltwater wetlands.
Priority rationale: This habitat type supports several listed plant and animal
species and is important for nutrient cycling and foodweb support functions. It
has also declined due to diking and reclamation of bay lands.
Examples: There are several restoration projects in the North Bay and Suisun
Bay.
Key species: Salt marsh harvest mouse, Suisun song sparrow, California clapper
rail, and for some of the restoration projects.in the North Bay which restore
natural salinity gradients at creek mouths, this type of restoration can be important
for aquatic species such splittail and striped bass.

6. MidchanneI islands and shoals habitat
Description: Includes the channel islands in the Delta.
Priority rationale: These midchannel islands represent diverse habitat types
including shoals, tidal mudflats, tule marshes, shaded riverine aquatic, and
riparian scrub habitat. These habitat remnants are a high priority for protection
and restoration because collectively they comprise a significant fraction of the
remaining natural habitat in the Delta, they continue to be threatened, and they are
one of the few habitat areas in many areas of the delta where habitat restoration
opportunities have not been complicated by subsidence.
Examples: Staten Island midchannel island project
.Key species: Delta smelt, salmon, shore bird and wading-bird guilds, and
waterfowl guild.

7. ~T~ 0, .... ,,,’- ,.,e,a agricultural wetlands and perenniaI grasslands
Description: Includes agricultural lands seasonally flooded and perennial
grassland habitat.
Priority Rationale. Agricultural wetlands and perennial grasslands in the north
Delta may also need to be included because they provide opportunities for
restoration of seasonal floodplains and tidal perennial aquatic habitat due to the
limited amount of subsidence tha~ has occurred. These habitat types in the north
delta are rapidly being converted to vineyards which could preclude opportunities
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gor restoration in the future.

ExamNes: Stone Lakes Wildlife Refuge, Jepson Prairie Preserve
Key Species: These habitat types in this area currently provide foraging habitat for
shorebirds, waterfowl, Swainson’s hawks, and sandhill cranes. Any future
restoration of these lands would incorporate the existing terrestrial and avian
wildlife benefits as well as provide benefits to aquatic species such as Dela smelt,
and salmon.

V.    PRIORITY SPECIES OR POPULATIONS

Species or populations that are at the greatest risk of decline and whose recovery contributes the
greatest to the CALFED mission include the following aquatic species that are listed, are being
considered or are likely to be considered for listing, ok aquatic species with high recreational
value and in serious decline. Using these species, the stressors or factors affecting them and the
actions needed to address the stressors will be identified by technical experts. These actions
will then be evaluated to ensure that they are consistent with the criteria included at the end of
the Implementation Strategy. Evaluate to see if, for example, actions which only benefit striped
bass and which adversely affect another species in the estuary would be inconsistent with the
criteria.

¯ San Joaquin River fall run chinook salmon
¯ Winter-run chinook salmon
¯ Spring-run chinook salmon
¯ Delta smelt
¯ Splittail
¯ Steelhead trout
¯ Green sturgeon

¯ Striped bass
¯

1. San ,[oaquin River fall-run chinook salmon: The chinook salmon is an important native
anadromous sport and commercial fish with important ecological value. The fall-run race
on the San Joaquin River is designated as a species of concern by USFWS.

2. Winter-run chinook salmon: The chinook salmon is an.important native anadromous
sport and commercial fi~h with important ecological value. The winter-run race is listed
as endangered under the state and federal Endangered Species Acts.

3. Spring.rtin chinook salmon: The chinook salmon is an important native anadromous
sport and commercial fish with important ecologiEal value. The spring-run race on the
Sacramento River is designated as a closely monitored species by DFG and a species of
concern by USFWS.

4. Delta smelt: The delta smelt is a native estuarine resident fish that has been listed as

O threatened under the state and federal Endangered Species Acts.

5. Splittail: The Sacramento splittail is a native resident fish that is proposed for listing .
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under the federal Endangered Species Act and a candidate for listing under the State
Endangered Species Act. The Sacramento splittail also supports a small winter sport
fishery in the lower Sacramento River.

O 6. Steelhead trout: The steelhead trout is an important native anadromous sport fish of high
recreational and ecological value that is proposed for listing under the federal Endangered
Species Act.

7. Green sturgeon: The green sturgeon is designated as a species of special concern by
DFG and a species of concern by USFWS.

8. Striped bass: The striped bass is an important non-native anadromous sport fish with
high recreational value. It also plays an important role as a top predator in the aquatic
system.

VI. GEOGRAPHIC DISTRIBUTION OF PRIORITIES

The distribution of the five habitat and th~geographic types eightspeciesor population priorities
are shown in Table 1 and 2. Using these habitat types and species as priorities will result in a
fairly broad geographic distribution of projects and resources. Therefore, no additional
geographic priorities have been established at this time.

Table 1. Geographic Distribution of Priority Habitat Types

North Bay Delta Sacramento Sacramento San Joaquin San Joaquin
Tributaries Tributaries

Tidal x
Freshwater

Seasonal
floodplain x x x x x x
wetlands

Shaded x x x x x x
Riverine ....

Saline Tidal/ x
emergent

Mid-channel x
islands

Instream ~ X : x x
Aquatic Habitat
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Table 2. Geographic Distribution of Priority Species Likely Actions to Address

North Delta Sacramento American Feather/ smaller      San San
Bay Yuba tributaries Joaquin Joaquin Ocean

Tributaries

San Joaquin x x x x
Fall Run

Winter Run x x x

Spring Run x x x x x

delta smelt x x x

splittatil x x x x x

steelhead x x x x x x ? ? x

green x x x x
sturgeon

striped bass x x x x x

Migratory X x :x x x X X x
birds
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~ate)~ed:~:~an~r~ent:~a~ns ~rean importan~ partof the ECosy~temRe;toratio~
Program Plan. These types of actions wilI be incorporated where they address factors
which limit or: affect Ne restoration of priorityspecies and habitats:

IX. CRITERIA

In addition to the rationale for identifying the priority species and habitats (see pg 2), criteria have been
identified to address technical and policy objectives. These criteria are summarized in Table 3. They will
be used to guide selection of actions to address the priority species and habitats.

Table 3. Draft Criteria List for Selection of Restoration Actions

1. Restoration actions should not prejudge the selection of alternatives in CALFED’s
Programmatic EIR/EIS.

2. Restoration actions should be consistent with CALFED mission, solution principles, goals, and
objectives.

3. Restoration actions should be amenable to evaluation and documentation of effects.

4. Restoration actions which also benefit other CALFED program objectives for the Bay-Delta
should receive additional priority..

5. Restoration actions which provide both. short-term and long-term benefits should be
emphasized over actions which provide only short-term benefits.

6.    Restoration actions should emphasize restoration of natural processes and functions where
possible.

7. Restoration actions should address the elimination or reduction of limiting factors for priority
species.

8. Restoration actions which benefit a suite of species that includes listed species should be
emphasized over actions that benefit any single priority species.

9. Restoration actions for key species should not compromise other desirable species. ’

10. Demonstration projects should be emphasized to reduce the uncertainty associated with the
success of restoration actions, such as of ecosystem processes.

11. Restoration actions that foster partnerships, collaboration, and/or information exchange should
be encouraged.

12. Restoration actions which may be precluded in the future due to land use transition or other
changes, should receive priority.

13. Where it is clear that a restoration action will provide benefits, implement it.

14. Where it is clear there is an objective that needs to be met, but the exact restoration action is
uncertain, conduct a management experiment with targeted monitoring and research.

15. Where the objective is uncertain, proceed along two parallel paths. First, implement any "no
regrets" actions that will improve the current situation. Second, conduct directed research and
monitoring to reduce uncertainty about the objective and restoration actions needed to achieve
it.
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CALFED BAY-DELTA ECOSYSTEM
RESTORATION PROGRAM DEFINITIONS

THE ECOSYSTEM RESTORATION PROGRAM GOAL: Improve and increase
aquatic and terrestrial habitats and improve ecological functions in the Bay-Delta to support
sustainable populations of diverse and valuable plant and animal species.

Objective: a desirable function or condition of the Bay-Delta system that the Program
will strive to maintain or achieve. The three objectives in the Program are listed in the
"Ecosystem Restoration Strategy" section of this packet.

Example: Improve and Increase Aquatic Habitats so that they can ~support the ’
sustainable production and survival of native and other desirable estuarine and
anadromous fish in the estuary.

Subobje,ctive: An Ecosystem Restoration Program Subobjective provides an additional
level of delineation in support of the objective. The eighteen sub-objectives are also
listed in the "Ecosystem Restoration Strategy"section of this packet.

Example: Increase Amount of High Quality Shaded Riverine Habitat to allow the
growth and survival of sustainable populations of esmarine resident and anadromous
fish in the estuary.

a) Increase Amount of Quality Riparian Woodland Habitat to allow
production of terrestrial food sufficient to sustainable populationssupport
of resident and anadromous fish.

b) Amount of Large, Woody Debris along Delta levees_to allowIncrease
juvenile and adult feeding and refuge for sustainable populations offish.

c) Increase Amount of Shaded RiverineHabitat to provide for localized
temperature reduction.

Implementation Objective: the most specific and detailed description of a function or condition
that the _Program will strive to maintain or achieve. An implementation objective is the end
point in a hierarchy of Programobjectives. It may be site-specific or associated with an
ecosystem function or species.

O    ~ ctm~ Introduction to Restoration Targets - Developing the Ecosystem Restoration Program Plan 15
I~Y-D~LTA
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Example: A CALFED implementation objective for Sacramento River habitat restoration
might be to maintain or.restore streamside riparian vegetation.

(Note: The goal objectives, sub-objectives, and implementation objectives are not
intended to change during the life of the Ecosystem Restoration Program.)

Target: a quantified expression of a implementat{on objective. The quantification may be
numerical or narrative. In some cases, we do not yet have sufficient information to set targets.

Example: A CALFED target for Sacramento River habitat restoration might be to obtain
streambank or riparian zone conservation easements to protect at least two river miles in
a particular area.

Action: a physical, @erational, legal, or institution~l cha.nge intended to maintain or ~.chieve a
"desirable function or condition of the Ba)-Delta system.

Example: A CALFED action could be the purchase of a conservation easement along the
bank of the Sacramento River between river miles 2 70 and 276.

Ecological Indicator: an attribute of the Bay-Delta system that can be measured to gauge our
success in maintaining or achieving desirable functions or conditions.

Example: A CALFED ecological indicator could be the total miles of riparian zones or
the annual net increase in acreage.

(Note: targets, actions, and ecological indicators may change during the program.)

Introduction to Restoration Targets - Developing the Ecosystem Restoration Program Plan 16
BAY.DELTA
PROGRAM
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Table 2. ERPP Ecosystem Elements

Page 1 of 2

A. PHmary Physical Processes D. Habitats ,

I. Hydrograph I. Tidal ~al aquatic
2. Hydraulic regime 2. Nontidal perennial aquatic
2. Sediment supply 3. Dead-end sloughs
4..Geomorphology 4. Open-ended sloughs
5. Tides 5. , Seasonal wetland and aquatic
6. Fire 6. Shaded riverine aquatic

" 7. Saline emergent wetland
B. Secondary E(:o~ystem Processes and 8. Fresh emergent wetland

Functions 9. Midchannel islands and shoals
10. Riparian scrub, woodland, and forest

1. Sta’eam meander belts 11. Coastal scrub
2. Gravel recruitment 12. Valley-oak woodland
3. Gravel transport and cleansing 13. Perennial grassland
4. Esmarine mixing 14. Agricultural wetland
5. Water temperature 15. Agricultural upland
6. Current velocities
7. Floodwater and sediment detention and E. Species and Species Groups

retention
8 Vegetation succession, overbank Fishes

flooding, and floodplain inundation
9. Nutrient inputs 1. Delta smelt
10. Primary production 2.. Sacramento split-tail
11. Secondary production 3.. Longfm smelt
12. Nutrient cycling 4. Green sturgeon

5. Sacramento fall-run chinook salmon
C. Stressors 6. Sacramento winter-run chinook

salmon
1. Levees, bridges, and bank protection 7. Sacramento spring-run chinook
2. Dredging salmon
3. Land use 8. Sacramento late-fall-run chinook
4. Wildfire salmon
5. Exotic species 9. San Joaquin fall-run chinook
6 Dams, reservoirs, and other human- salmon

made structu~s 10. Steelhead trout
7. Water management 11. Striped bass
8. Gravel mining 12. White sturgeon
9. Contaminants - - 13. American shad - -
10. Human disturbance 14. Largemouth bass

O 1 I. Harvest of fish and wildlife
12. Predation and competition
13. Artificial production of fish

~7
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Table 2. Continued
Page 2 of 2

Fish Species Groups Wildlife Species Guilds

15. Other native resident fishes 38. Shorebird and wading bird guild
16. Other non-native resident fishes 39. Upland game guild
17. Marine fishes 40. Waterfowl guild

41. Neotropical migratory bird guild
Amphibians and Reptile~

Other Groups
18. C~lifor~a red-legged frog
19. Giant garter snake ~ 42. Estuafine foodweb organisms
20. Western pond turtle 43. Terrestrial invertebrates
21. Other native amphibians and

reptiles Plants

Birds 44. Delta button-celery

22. Swainson’s hawk Plant Species Associations
23. California clapper rail
24. California black rail 45. Saline emergent wetland plant
25. Greater sandhill crane association
26. Western yelIow-billed cuckoo 46. Fresh emergent wetland plant
27. Suisun song sparrow association

47. Coastal scrub plant association
Mammals

28. Salt marsh harvest mouse
29. Riparian brush rabbit

Wildlife Habitat Guilds

¯ 30. Deepwater Wildlife guild
31. Shallow-water and mudflat wildlife

guild
32. Saline emergent wedand wildlife

33. Fresh emergent wetland wildlife
guild

34. Riparian wildlife guild
35. Valley-oak woodland wildlife guild

¯’ 36.~ At,n’icultural wetland wildlife guild
37. Agricultural upland wildlife guild                         ""

18
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Name Affiliation/Address Phone#/Fa~email

Joelle Buffa San Francisco Bay National Wildlife Refuge 510-792-0222
P.O. Box 524 510-792-5828
Newark, CA 94560 margaret_kolar@mail.fws.gov

Leslie Ferguson RWQCB 510-286-0428
2101 Webster Street 510-286-1380
Oakland, CA 94706

Steve Foreman RMI 415-491-2677
4340 Redwood Highway, Bldg B 415-491-2686
San Rafael, CA 94943 steve_foreman@rmiinc.com

Jim Swanson Calif. Dept. Fish and Game 707-944-5528
P.O. Box 47 707-944-5563
Yountville, CA 94599

Carl Wilcox Calif. Dept. Fish and Game 707-944-5525
P.O. Box 47 707-944-5563
Yountville, CA 94599

Dennis Bowker Napa County Resource Conservation District 707-252-4188
1303 Jefferson #5003 707-252-4219
Napa, CA 94559 102223.2012@compuserve.corn

Roger Hartwell East Bay Municipal Utility District 510-287-2025
500 San Pablo Dam Road 707-226-5904 (residence)
Orinda, CA 94563 rhartwel@ebmud.com

Robert Abbott EA Engineering, Science, and Technology 510-283-7077
3468 Mt. Diablo Blvd. B-100 510-283-3894
Lafayette, CA 94549 ra@eaest.com

Nadine Hitchcock California Coastal Conservancy 510-286-4176
1330 Broadway, Suite 1 I00 510-286-1015
Oakland, CA 94612

Rick Morat USFWS 916-979-2116 ext. 370
3310 E1 Camino Ave. #130
Sacramento, CA 95821 richard_morat@mail.fws.gov

Frank Wernette Calif. Dept. Fish and Game 209-948-7800
4001 N. Wilson Way 209-946-6355
Stockton, CA 95205

D--026879
D-026879



!Name Affiliation/Address Phone#/Fax/email

Marcia Brockbank SFEP/RWQCB 510-286-0780
2101 Webster Street, Suite 500
Oakland, CA 94612 marciab@abag.ca.gov

’Bill Martin Coastal Conservancy 510-286-3709
1330 Broadway, Suite 1100
Oakland, CA 94612 martinb@igc.org

Geoff Schladow Department of Civil and Environmental Engineering916-752-6932
U.C. Davis 916-752-7872
Davis, CA 95616 gschladow@ucdavis.edu

David USGS 916-278-3126
Schoellhamer Placer Hall

6000 J Street dshuell@usgs.gov
Sacramento, CA 95819

Ray Krone U.C. Davis 916-753-2555
Department of Civil and Environmental Engineering
Davis, CA 95616 rbkrone@ucdavis.edu

Jules Evens PRBO and Avocet Research 415-663-1148
P.O. Box 839
Pt. Reyes Station, CA 94956 jevens@aol.com

Lisa Shanks NRCS 707-794-1242
1301 Redwood Way, Suite 170
Petaluma, CA 94954 Ishanks@ca.nrcs.usda.gov

Paul Schaffer SJCRCD 707-794-1242
1301 Redwood Way
Petaluma, CA 94954

Chuck Armor Calif. Dept. Fish and Game, BDD 209-948-7800
4001 N. Wilson Way 209-946-6355
Stockton, CA 95205 carmor@delta.dfg.ca.gov

Vincent Neary Philip Williams & Associates 415-981-8363
Pier 35, The Embarcadero 415-981-5021
San Francisco, CA 94133 vince@pwa_ltd.com

Mike Monroe USEPA 415-744-1963
75 Hawthorne Street 415-744-1078
San Francisco, CA 94105 monroe.michael@epamail.epa.g

ov

Bob Batha BCDC 415-557-8778
30 Van Ness Avenue 415-557-3767
San Francisco, CA 94102 bobb@bcdc.ca.gov
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Name Affiliation/Address Phone#/Fax/email

Jeff Blanchfield BCDC 415-557-8773
30 Van Ness Avenue, Suite 2011
San Francisco, CA 94102 jeffb@bcdc.ca.gov

Barbara Salzman Marin Audubon Society 415-924-6057
48 Ardmore Rd. 415-927-3533
Larkspur, CA

Susan Hatfield USEPA 415-744-1994
75 Hawthorne St. 415-744-1078
San Francisco, CA 94618 hatfield.susan@epamail.epa.gov

~ Elise Holland The Bay Institute 415-721-7680
625 Grand Avenue, Suite 250 415-721-7497
San Rafael, CA 94901 eholland@bay.org

[Nancy Schaefer SF Bay Joint Venture 510-286-6767
Coastal Conservancy 510-286-0470
1330 Broadway, Suite 1100 nans@aol.com
Oakland, CA 94612

415-744-1976PaulJones USEPA
75 Hawthorne Street (WTR-3)
San Francisco, CA 94105 jones.paul@epamail.epa.gov

Cindy Darling CALFED 916-653-5950
1416 9th Street
Sacramento, CA 95814 cdar!ing@water.ca.gov
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Appendix B
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